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‘PLUTONIUM IN SOIL NORTHEAST OF THE NEVADA TEST SITE

h E. Hardy (HASL)
LRXSTRACT
Analvses of s72il collec ;

ad a2t 31 lccactions

3 i (NTS) as far as south
central 1dans, scuthwestern Wycming and eastern Utah
show higher piutonium levels than expected from glchal
fallout aicrie. The presence of a2 second scurxce of plu-
tonium was demonstrated Ty mass spectremetry, and its
crigin identifiad as the NTIS., Resclution of the plu-
tonium fallcout leads to an uneven dispsrsion for NTS
derived dekris. This reinforzes the conclusion that
safety tests and cther detonaticns which zesulted in
incomplete fission, conqucted froem 1956 through 1953,
created individual depositicn patterns dictated by the
wind trzjectoriss at shot time.

INTRODUCTZION
Over z pericd of 14 years {1957-1971, the aznnual fallout rates ¢

Sr-3¢ in Nsw York City and Sailt Lake City werxe very similar despits t
. ) . T Tt —— _"___'1—‘——*-’—

two and one-half fold difference in mean znnual orecipitation. Becau
- \W-ﬂ/w — - __"/,__. e v e on
of the drier climate in Salt Lake Zity, 2 preportionately lower fallc

of Sr-9C compared to New York City would have been expected, since pr

cipitation is a2 kncwn scavenger of air-bsrre debris,
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The accumulated de
and scutheast Utah in 1871 by zn2iyzing =zoil samples (1). Although

the deposited amount was not unifcrm because of differences in cliimat

0

and tcpogrzpv, thers was 3 clezr suttern cf£ higher depositicn par uni






suru-sad that this plutonium from NTS was predcminantly £frcm some of
the tests in which plutcnium was physiczlly dispersed by high ex-

plosives cx tests in which little fissicn occurred.

5 -

Since the two reportis summarized above were published, twe

further steps have been taken to determine the extent and distri-

-

buticn c¢f the cff-site plutonium contamination from the NTS :

(1) dering June 1974 soil was sampled a2t 18 additional sites in
Utah, Nevada, Wyoming and Idaho and analyzed for Dlucor*um, and

Nt s = a—— M
T e e s
{2) the plutcnium fracctions representing zll sites sampl d in 1971
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and 1974 were subjected to mass isotCpe spectrometxy as 2 means

))l

of dist;ngﬁlsh$ng the fmo _sources cf debris. This report bkrings
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tegether all thes data asscciated with the two sampling efforts.

METHODS

0

The 19571 and 1974 soil sampling sites are identified in Table

-
Ll d

Included are values fOr the mean annval precipitaticn (3) and

altitude. The sites ars mapped in Figure 1 where the numbers cor-

olumn ¢©f Table 1.

0

respond to those in the first

The 1971 samples were taken by the core method (4a3) to a depth
¢t 30 cm, whlle both tuv template (4b} and the core techniguss ware
usad tO sample to a depth of 15 cm in 1974. Data on depth distri-

butions, acqguired Zcllowing the 1971 sampnling., indicated that cver



SOIL SAMPLING SITES FOR PLUTONIUM DEPOSITION

I - 54

Map Mean
Site ann. Altitucde
No . Location Site precip. lem)  _{(m)
Sites Sampled in June 1971
{(map location designated by open circle)
1 Provo, UT Utah State Hospital 34 1400
2 Salt Lake City, UT Liberty Park : 39 1310
3 Salt LzXke City, UT Univ. of Utanh - -~ 41 1460
4 Ogden, UT . Cache NF 53 1590
5 Brigham, UT Tabernacle 46 1370
6 Heber, UT Tabernacle 39 1710
7 Marion, UT Cemetery _ 51 2010
8 Wanship, UT Rockport Lake Pk. 42 1850
9 Henefer, UT private meadow 38 1680
10 Uinta Mtns, Ut Trial Lake area 76 23900
11 Moab, UT BIM area 20 1620
12 Manti. Lasal NF, UT Geyser Pass 81 2900
13 Manti Lasal NF, UT Lasal Guard Station 41 2260
- Sites Sampled in June 1974
" {map location designated by black dot)
-1 Tybo, NV. grazing land _ <20 1620
2 Cherry Creek, NV Humboldt NF, Quinn Canyon 33 2440
4 " Range '
3 Timber Mtn.Pass, NV Black Cliff area <20 1710
4 Panaca, NV grazing land .- <20 1460
5 St.George, UT Dixie NF, Cottonwood Canyon 25 1650
6 Panguitch, UT Dixie NF, Panguitch Lake 41 2200
7 W.Milford, UT © W.of Frisco Pass & E. of <20 146G
- _ Wah Wah Vvalley S ,
8 Baker, NV ’ F. Baker ranch 20 15350
9 Ely, NV city pasture 27 1950
10 Eureka, NV ~ grazing land 30 1770
11 Elko, NV grazing land 23 1650
12 - Wendover, NV west of salt flat 13 1370
13 Veron-Eureka, UT rmountain meadow 38 1830
14 Wales, UT mountain meadow 41 2380
15 Vernal, UT ' meadow 20 1830
16 Robertson, WY meadow . 36 2380
17 Cache NF, UT Bear River Range, Tony Y28 2230
\ Grove. -R.S. _
18 Twin Falls, ID ©0ld County Hospital 23 1070
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The sampling methnd depen ds vpon the soil tvpe and moisture coritent,
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The template was used in thcse situaticn
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by the comgzesit jectory of the winds which existed at the
derconation times of 12 safety experiments a2t NTS. A total of 26

safety tests were carried out a2t NTS f£rem 1236 through 1958 (5).

Forest Service and Soil Comservatics Sexsonnel who were familiarx

with the general arezs znd suggestad sites where undisturbed scil
could ke found.

lverized (4c¢).

Kilogram aliquots of all the soils were =2c¢cid extracted. In adéiticn,

one hundred gram aligudts ©Of scme cf the z=zmples were completaly

solubilized tc ccmpare with the acid extractions. Plutonium was
chemically separated and purified by the =ASL prccedure (6).

After electrodepositicn on platinum and 21iphz counting with a sili-

ccn barrier detector, the plutonium fraciicns were isotopically
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dusliczte samples were taken. Table 3 shaws the sampnling reorcduc-
o

ibiilicy {the diffsrenne between pairs expresssed zs a percenc ¢f tha

msan! for the thres Isotopes and the Pu-247 o Pu-235 mass ratic.

For Pu-235-243, the sampling reproducibility ranged from 7 to 57

varcent whereas in vprevicus studies a samdling reproducibility of

27 percent cr less was usuzlly encountszed (7). The correspending
values for Cs-127 and ths mass zatio Pu-240 tc Pu-232 zve less than
1% percent, The most plauvsible explanaticn for lavgs analvtical

the so-called “hot particle problem” which has plagued the EPX in

their ¢ff-site plutonium in scil program (8! . Obvicusly the much

iarger samples collected and analyzad in this work were stlli nct
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- TABLE 3. DUPLICATE SAMPLING

Map Sampling éercent Reproducibiliﬁgss ——
Site Yeaxr Site Cs-137 Pu-239,240 Pu-238 Pu-240 to Pu-239

3 | 1971 Salt Lake C., UT 12 12 6 1

3 1974 Timber Mtn., NV 14 35 28 13 :

8 " Baker, NV 1 57 64 10

13 " 6ernon~Eu£eka, UT' .7 7 22 10

16 " Robertson, WY 7 B 29 8 6
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nct be extracued with acid. 'In this-study there were ten pairs

2f data which could be used kC ccmparé acid extraction with
complete dissoluticn (see Tatle B-1 in tha Ap*e dix; . Using a two-
sided T-test, ¢ = C.C5, which would indicate that at the 95 percent
cenfidence level, zcild =xtraction was as effective as ccmplete
dissoluticn in recovering Dlhu0ﬂ¢hn ' Individual pairs of data,
heowever, shax-large variations which a;e onl& plausible‘if the

hct particie” explanaticn is invcked. Using the szme sgatls tical
test we cimpared the scid extraction of 100 and‘IOOO gram aligucts
and the ccmplete dissoluticon of 10 and 1CC gram aliéucts (see

Takles E-2 and B-3 in the Appendixj. No difference betvagn the

sets cf data

'..h

[}

n either czse, at the 95 percent confidence leval, was

Cbhbserved. . ) : .

supporting data for this ohservation.

DISCUSSION
Although the emphasis in this work Is con plutonium deposited

ncrtheast of the Nevada Test Sitce, the scils sampled were analyzed

U]

fcr che fissicn preduct Cs5-137 to cemparz distrib-itions. The



Cs-137 rasults in mCi per km2 are mapped in Figure 2 and show a
randon tut fairly uniform deposition pattern. The highest values
reflect high amcunts Of prec cipitaticn and the lowest values zars

from the drier areas. Althcugh there is no obvicus gradation from

high tc icw deposits with increasing distance from the NTS,

presuma2bly some variable fraction of the total Cs-137 measured

origirnated from nuclear tests in Nevada. The Pu-239,240 to Cs-137

ratic for scils containing cnly global fallecut is 0.C16=C.C03 (10).
Table 2 shcows that this ratio is higher in z2lmost 2ll cases indica-

ting the presence of plutoniuvm £rom a source otherx than global

_The total (meaS"ea) deno it of Pu-239,240 mapped in F Figure 3

’

- does not show a clear pattern of decreasing levels with distance
f:cm NTS. From a deposit of 1.7 mCi per km® at Vernal, UT to 19.5
mCi per km2 at Eureka, NV, these values range from about equal to

five times the levels measured elsewhere in the conterminous

United Stztes {(11).

By using mass spectrometry, we were able to determine the
pl uton?um isotopic ccomposition of these integrated fallout samples.
The ra2tio of Pu-240 to Pu-239 is given for each site in Table

The mass isotopic compcsition of global fallout plutonium in soil

has teen determined from analysis of 65 soil samples collected

threughsut the world during 1970-1971 (12). The global mean atom

-



ULATIVE TOTAL DEPOSIT OF Cs-137
{mCi per km?2)
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LU TLY IULD PUd=<4 WU Fu=<439 1S JU.bl/pozu.llé, Tt has zeen damonstrztad

that by mass spectrometric analysis, it is possible to differentiats

.

betwsen glchal fallecut vlutcnium and plutcnium f£rom aZnother source

(13.14). + is cbvious from the last column in Table 2 that most

of the soil samples contain piutonium frem a second source. If the

-

mass lcctopwc composition of plutonium from two sources is sufficient:

’diffarent, a mixture of these sources can be rescived by applying the

-
-

folicwing eguaticn (12).

(Pu 2ctivity), (R.~R)  (1+3.6Ry)
(Pu a.C'tiVitY}z (R"Rl) {143 .6 Rz)

where R is the Pu-2430 to Pu-239 atom ratio of the mixtursz and R,

and R, the raties for scurce 1 and 2, respectively. We used a

‘e

Pu-240 to Pu-23¢ value for NTS of C.05x0.C1l (12) and for global
fallout, 0.18:0Q.Cl (12). Based on this relationship it is straight-

forward to calc"latev*ne global and the excess olutcnlum depo sit

for each site. These values are given in Table 4 The last

column of this table shows the percant of the total (measursd) de-
posit of plutonlum that is attri buted to the NTS. All but two of

the sites shcw t«, pressnce of NTS plutcnitm¢

.

The depositicn values for global fallout Pu-239,240 are mappad in

-

Fig. 4 and shew a raadcm, rather homogeneous Pattern.with highsr wvalue
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_.‘rmw 4. COMPONENTS OF PLUTONIUM FALLOUT IX SQIL
(Dotermined from the Mass Ratio: Pu-240 to Pu-239)

1971 Samples

"

Map % of Total
Site ' . ot Pu-239,249 oer kn? Attriduted
No, logatisa ; Global  CSxcess Lo NTS
1 Provo, UT 1.240.7 4.820.8 80114
. 2 Salt Lake C., UT ‘ 1.520.4 2.610.4 63110
3 Salt Lake C., UT 1.740.5 3.5:0.6 67112
—_— Ogden, UT " 3.320.3 2.2:0.3 ) 4043
5 Brighas, UT SR 2.120.2 "0.810.4 27414
‘ 6 Reber, UT ’ T 2.420.3 1l5:0.3 ] 52110
? Marion, uT . 2.14004 2,520.4 o 5229
8 ) ¥anship, UT " 2,0£0.2 0.9%0.2 . 3216
s Eenefer, UT 2.040.2 0.920.2 3046
10 " vinta, Hens, UT ’ 1.820.1 0.3¢0.1 ‘ 3218
n ¥osb, UT 2.020.1 1.120.1 - 3425
12 ) Geyser Pass, UT . 2.240.1 1.120.2 3345
13 tasal, G.5., tr  © . 2.320.1 0.0 "
1374 samples . ’ .,: °
1 ' Tybo, MV : 2.020.7 2.9:1.6 . 60437
2 Cherry Creek, NV 1.1*0..5 8.6%2.0 ' 89227
3 Timber Mta., WV ' 1.0£0.4 2.840.6 | 75119
. ¢ duplicate sampl. . 1.920.5 3,.6%1,3 . . - 6728
' Panaca, W © . 1.s40,7 3.0#2.1 - ) 67255
s St. George, UT o 1.8£0.2 1.440.2 B T
3 - Panguitch, UT 1.740.1 0.740.2 3127
? - W, milfora, UT 1.120.1 1.1i0.2 . 43212
s Baker, NV ’ 2.720.8 6.320.8 - . 70:l0
T duplicate sarcpl. 1.220.3 3.840.3 7618
9 © rly, NV . 1.7240.3 3.720.6 .' 68113
T 10 : Zureka, NV - ‘ ) . 2,841.0 15.7i1.1 . 8616
. 1 . Elko, B | 1.820.3 0.610.5 - 24a22
32 Wendover, NV ° © T 1.st0.1 o0.210.2 ' 818
13 . Vernoa-Eureka, UT T 2.320.3 1:,920.5 45%12
duplicate sampling - 2.821,0 1.741.9- . 37244
14 Wales, UT T T1.240.4 z.sh..z 69438
1s Vernal, UT : 1.040.2 0.720.4 43122
16 . Robertson, WY 1.720.5 1.8:0.8 82220
duplicate sampl. 2.121,0 2.622,1 54250
17 Cache ¥.F., UT 3.320,2 1.040.2 2415
18 ' Twin Falls, ID 1.110.3 . I.3%0.4  sass

I - 66
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again reflecting nigaer amouulls UL Laiflidail. O Lalius vs wus

63-137 values tc tﬁese calculated global fallout Pu-239,240 values'

average 0.01420;005 yhich is in gcod agresment with the ratio

observed ig soils contaihihg only 3lcbal fallout (10). This means

that the measured Cs-137 deposits and ths calculated global fallout
. .

Pu-239,240 deposits for these sites reflect dgbris originating

frem the stratosphere, within the limits of error imposed upon

these values.

Perhaps the most convincing evidence we have that the excess
- . o /z
or second sourxce of piutdnium 1s from NTS safety tests and other :

detonations which resulted in incomplete fission, is the radio-

- o~

chemical and mass isotope épectrCmetric data we have on ébseries

cf soil sampies collected at the University of Uﬁah frcm 1959
through 1971. Table 5 presents these datz as well as daﬁa for
 three soils frem Cedar City, UT from 1963 througﬁ 1265. The mass
ratio of Pu-240 io =239 at the University site is 0.050 in 1959
and increases to'0.684 in 1971. This indicztas that the second
sour;e of plutonium was deposited prior»to }959 and the‘increase

in the ratio refiects diluticn of this dekris with globzl plutoniug
fallout. Since éll of th; safety tests at NTS were conducted be-—
fore 1959, it seemé reasonable to at;ribute a substantial portion of
the excess plutonium to this serCé. The Cedar City data show that.
the NTS contributian to tﬁe total ﬁeasufed plutonium deposiﬁ is much

less in this area compared to the Salt Lzike City area.
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‘

" PABLE 5. CHRONOLOGY OF PLUTONIUM DEPOSITION

Mass Isotope . . Global ,
~Total Ratio . ~ "Fallout Excess Pu-239,240 % of Total
Pu-~239, 240 Pu-240 Mass Spec. Pu-239,240 from N7TS Fallout Pu

Year (mCi/km?) Pu-239 ' Lab, © (mCi/km?) (mCi/km?) from NTS

Uhiversity of Utah

1971 5,2 0.084 KAPL 1.7 3.6 69
1965 4,7 0.082 " LLL 1.4 3.3 70
1964 4,9 0.079  LLL 1.4 3.5 71
1963 4,5 0,060 KAPL 0.5 4.0 89"
1962 4,2 0.058 .~ KAPL 0.4 £ 3.8 a0
1960 3.8 0.051 .KAPL <0.4 3.4 . 590
1959 4,2 0,050 - S LLL © <0.4 3.8 590
Cedar City, Utah
1965 1.4 0.141 LLL 1.1 0.3 21
1964 1.5 0.132 KAPL 1.1 0.4 27
1963 1.4 0.9 0.5 36

0,121 KAPL




"pattern from NTS. Cons

data, we attempted to dra:

The 2 mCi per kxm® isopleth was the lower

that a much wider area has

idering the errors associat

ed with these

7 isopleths to show the dispersion pattemm.

-

limit but it is obvious

received plutonium £allout -from NTS at

levels less than 2 mCi per km®. The soil sampling that has been.

carried out to date does not encompass a large enough area and is

not suf

able to show. Apparently °acn anlVldLal detong io

separate dovmwind deposition pattern.aﬁd the composiu

.

amount of plutonium released from the NTS,

contains small area highs and lows that can not be

data available here. Wi

-

however; we estimate by contouring that 700 curies

from NTS have deposited northeast of the test site

iciently dense to provide a relisble value for the total

——

Furthermore, it is

- clear that the dispgrsion pattern is more COmplex than we are

on produced a
te picture
defined by the
have drawn,

Qf Pu-239-240

as far as the

Salt Lake Ciéy'area. By comparison the global fallout Pu-239,240

. Twelve of the twenty-six safety

for the remaining fourteen detonations overlap the

segments of the compass.

Ouxr coverage,

.. that followed a northeast pattern from NTS.

B

. within the same area amounts to about 250 curies..

bherefo-v,

The wind trajectories

tests had wind trajectories

other three

.
.

from an inventory
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e smmemniewn WulL wie@ dlsSpersicn does not show
.a smocthly decreasing pattern with distance from NTS. The twelve

safety tests which had wind trajectories northeast ¢f the NTS

.

apparantly craateéidistinctly different depcsition patterns.. With-
in the 2 mCi par km? iscplieth which extends ncrtheast as far as the
Salt Lzke City arez, =2kctut 700 curies‘of NTS Pu-239,240 has deposited
as ccmpared to’ébout 250 curies of globai‘fallout Pu;239.240. The
sampliﬁg COéerage and deﬁsitﬁ, hcwe&er; are inadequate to show the

apparently broader extent 0f off-site plutcnium contaminaticn from

NTS .
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standosint is very’limited. We know, for example, that the soil

we szmpled at Burbank, CA in 1970 includes some plutonium from

NTS beczusa the Pu-243 to Pu-239 mass ratio was 0.144 compared with

The total

"
Te]
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H
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=
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'._l
N

the averzge of 0.176+0.014 fer
Pu~239,2490 deposxt was only 0.7 rmCi ter km2 so the NTS contrxibution

is considerably less at this site than in the Salt Lake City area.

by compar i om. o , - .

- . - .

CONCLUSIONS

Integ ated pluton1um fallout levels as meqsured in soil sampl es

-

taken acrtheast of the Nevada Test Site in 1971 znd 1874 are in

most czses several tlmes h;gh than expected from global fallout.

.

Mazss spactrometric: ana*yaﬁs of the radloc emlcallj separzted piu—

+onium fractions demoastrztes the D&esence of a second scurce of

Hh

pluk: nﬂJm.. A sequence of soil samples collsescted from 1659 to 1371
at the University of Utah indicate that this sescend sourcs of
pictoniwm fallout was the safety tests and other detcnaticns where

‘1ittle or no flaSlOang occ"rred w“:c“ we e carried out from 1558

through 1958 at the NTS. Resolution of the plutonium fallout levels

into gickal and NTS source components leads t9 a reascnably uniform

cliobal fallout pattern as far north as Twin Falls, ID and as f£zax

-

-

ast z2s Vernal, UT. Twenty-nine c¢f the thir y-one s*tes szmeliad



. Mass Spectrcmetric analyses were performsd at Knolls
tomic Pocwer Lakoratory under the directicn of Lecnard Dietz
. and Frank Rcurke {Mass Spectrometry Programs), at Lawrence
Livermore Laboratcry by Jene Dupzyk and Riley Carver.
(Radiochemistry Divisicn) and at McClellan Central Laborato*v
under the direction of Ccl. William Meyers.

The anzlyvses at HASL were carried out by N.Y. Chu,
J. Feldstein and C. Sarnderson. -
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TABLE B-l, COMPARISON BETWEEN ACID EXTRACTION AND COMPLETE DISSOLUTION
C IN SOIL Pu ANALYSIS

~ mci Pu-239,240 per km? No. of Analyses
HASL No. Site Acid Extr. Complete Sol'n. Acid Extr, Complete Sol'n,

S1713 Univ. of UT 0 5,3%0,2 . 5,840,1 L ' 1.
51913 Tybo, NV ' 4,2+0,.8 - 6,340,2 2 1.
51912 Cherry Creek, NV 11.1+0.4 8.2+).6 2 2
S1910 Timber Mtn., NV 5,141, 6.540.2 3 ).
$1909 ° Panaca, NV 4,6%2,5 4.3%0,1 3 1
S1901  Baker, NV " 9,040.7 9,040, 1 2 2
51899 Eureka, NV 19.340.3 20.040.6 2 1
51892 Vernon-Eureka, UT 4.0+0,1 4,6%0,2 2 1
51891 Wales, UT - 4,340.1 2.440,4 2 1

2 1

51888 Robertson, WY 3,2+0,7 . 4,040,2




mCi Pu-239,240

No. of

per km® Analyses
HASL No Site . 100 g 1000 g 100 ¢ 1000 «

S1913 Tybo, NV ’ . 3.8%0.3 4,7%0.1 1 1
§1912 Cherxy Creek, NV 11.4x0.8 10.8%£0.3 1. 1
s1911 Timber Mtn., NV 3.5%0.2*% 4,220.1 1 1
S1910 " » " 4,8+1.5 5.6%0.2 2 1
S1809 Panaca, NV 3.1£0.1 7.5%0.2 2 1
§1908 St. George, UT 3.1£0.2 3.3%0.2 1 1
‘81907 Panguitch, UT 2.5%0.2 | 2.4%0.1 1 1
- 81906 - W. Milford, UT 2.1%0.2  2.420.1 1 1
S1901 = Baker, NV. ~ 9.5x0.6  8.5%0.4 1 1
$1302 " " 5.00.5 4,9%0.2 1 1
§1900 Ely, NV 5.8%0.5 . 5.1%0.2 1 1
$1899 Eureka, NV 19.0%1.7 19.6%0.4 1 1
51898 Elko, NV 2.1%0.2 2,7£0.1 1 1
$1897 Wendover, WV 2.2%0.2 2.0%0.1 1 1
s18%2 Vernon-zureka, UT 3.9+0.4 C4.1=0.1 1 -1
S$1893 " T u 6.4%0.6  3.6%0.1 1 Tl
51831  Wales, UT 4,.3%0.4 4,3+0.2 1 1.

~781820 Vernal, UT _ 1.5+0.2  1.9%0.1 1 1.
© 81888 Robartson, WY 2.7£0.4 3.7+£0.1 1l 1
s1889 wo " 2.8+0.3 4,6+%0.1 1 1

s1887 Cache N.F., UT 4.2+0.4 4,4+0,2 1 1
. 81835 2.3%0. 2.7£0.1 . 3 1

Twin Falls, ID

 *Excluded 16.1 mCi/km® value.

fee e m—— -



TABLE B-3. COMPARISON BETWIIN
OF 10 AND 100 g ALIQUOTS IN

v _ parukr;

HASL No. Site ‘ 10 g C e
51912 " N c:ae:r_é Creek, NV -9;4¢o.é .' 7.3.;«3.3 |

sisor Bakar.,;_;\l‘} _‘ | 6.1%0.¢ 9.0:0.3
$1903 " “ o 7.4%0.5 6.6%0.2

(Each value represents a single analysis.)
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ANALYTICAL QUALITY COﬁTROL ASSOCIATED

TABLE C-1.
WITH ANALYSZIS CF SQOIILsS
) Pra-bonb Soil. No. C-38656
dpm
Alig. wt, _ Pu-239,240
(g} nab. Method per g
100 ~ EHASL Acid extr. 0.0002+100%
100 v : v " 0.0001£100%
100¢ IFE » v 0.0004x14%
.Avg. of previous data » 0.0002i106%
(q) T.ab. Mathod. var g
300 HASL  Ge-Li 0. 02+100%
315 " : » 0.01x100%
310 " » 0.02=100%
Avg. of previous data - 0.04%100% .

“n

DY
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WLANO ANAILILOMS Vv

N ey ot

Brookhaven, NY Referenca Soil, No.

S1815

Sampled Nov. 1972, 0-3C cm Comgzosite

~ dpm mCi Mass Ratio
Alig. wt. .Pu-239,240 Pu-239,240 Pu-240
(g) Lab. Method per g per km2 Pu-239
10C HASL Acid extr. 0.011+10% 2.2
1c3 u “ T ow 0.012=9% 2.3 '
100C LFE " " 0.011%4% 2.2 0.178
Avg. of previous data 0.012x20% 2.3
e dom mCi
Alig. wt. s : Cs-137 Cs-137
(g) Lab Methed per g per km2 B
364 HASL Ge-Li 0.72:3% 140
373, " " 0.65:7% 130
Avg. of previous data 150

0.78x3%
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TABLE C-3. .ANALYTICAL\ QUALITY CONTROL ASSOCIATED
" WITH ANALYSES OF SOIILS .

-~

-
2

N. Eastham, MA. Reference So0il, No, S1731%*
Sampied Oct. 1972, 0-30 cm Ccmposite

_ . dpm » - mCi Mass Ratic
Alig. wt. - Pu-233,240 Pu-239,240 Pu~-240
(g) Iab. Method - per g per km? Pu-239
100" HASL \cid extr. 0.012x10% 2.2
200 “ . " " 0.013=1C0% 2.3
1000 LFE " " 0.C014+3% 2.4 0.175
Avg. of previous data 0.013x10% - 2.3
' - dem mCi
Alig. wt. . - » . Cs=137 : Cs-137
(g9  Lab. Method. per g ~ per km2
384 . HASL . Ge-ILi 0.72+5% 130

395 " " 0.753% 130

*Aliquots taken from original 3 kg that were pulverized in 1872.
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